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The Influence of Task and Format on 
Reading Results with an Online Text
A b s tr a c t  — T he a im  o f  th is s tu d y  w a s  to m a p  the  in fluence o f  reading  
ta s k  a n d  text fo r m a t on reading resu lts w ith  a n  online text. To this  
purpose, a n  experim en t perform ed  b y  Gordon e t al. (1988) w a s  
replicated a n d  enhanced . In Jo u r  conditions, su b jec ts  w ere  g iven  a  
reading ta s k  (sum m arize  o r a n s w e r  specific q u estio n s) a n d  a n  online  
text (linear or hyp ertex t fo rm a t). In all conditions, both  text a n d  ta sk  
w ere a d m in is tered  through the  World W ide Web. A fter  th e  su b jec ts  
h a d  com pleted  their reading, all w ere  g iven  th e  sa m e  a ssig n m en t:  
m a k e  a  su m m a ry  a n d  a n sw e r  specific questions. No sign ifican t m ain  
effec ts  o f  th e  in d ep en d en t variables (form at a n d  task) w ere  fo u n d  
on the  perform ance o f  the  sub jects . There proved  to be  a  sign ifican t 
interaction effect, how ever, on th e  com ple teness o f  th e  su m m aries . 
The m ost thorough su m m a ries  w ere w ritten  b y  su b jec ts  w ho  w ere  
told before the  experim en t th a t th ey  w ou ld  h a ve  to su m m a rize  the  
text, a n d  w ho  w ere  p re se n te d  w ith  the  text in a  linear version. A s  
f a r  a s  reading tim e w a s  concerned, there w a s  a  sign ifican t d ifference  
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R /la n y  docum ents appearing  on 
the World Wide Web now adays 
show  an  ab u n d an ce  of hyper­
links, connecting  ho t spo ts  in 
the docum ent to o ther ch u n k s o'" 
inform ation, inside an d  outside the 
sam e WWW site in  w hich they are 
displayed. M any o ther WWW docu­
m ents, especially longer texts, con­
ta in  hard ly  any  hyperlinks o ther 
th a n  “previous" or “nex t,” w hich 
m akes them  virtually equivalent 
to a trad itional linear text. D ocu­
m ent design specia lists w ondering 
w hich of these options is preferable 
in w hich situ a tio n  will find th a t in 
the lite ra tu re  no straightforw ard 
answ er is available. It is not clear, 
for instance , w hether a  hypertext
docum ent is only m ore effective 
th a n  a  linear online text if it is 
used  for specific read ing  ta sk s  
in w hich the  u se r can  benefit 
from h ierarch ical or m atrix  text 
s tru c tu re s , in h e r extensive re1 lev/ 
of the lite ra tu re  on hypertext. Van 
der Geest [ 1 ] rightly s ta te s  th a t
very little a tten tio n  is paid  to 
w hat is know n from reading  
research : th a t  ch a rac te ris ­
tics of the  ta sk  (such a s  the 
read er’s purpose) and  of the 
reader (such  a s  prior know l­
edge), b u t especially ch a rac ­
teristics of the inform ation 
provided as well (such as 
the form ulation an d  s tru c ­
ture) can  have an  enorm ous
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influence on th e  qu an tity  
of in form ation tak en  in [1, 
p. 62],
We can  decide on the  consequences 
th a t  the  expected reading  ta sk  
sh o u ld  have on the  text form at 
to be chosen  only once w hen we 
have an  a rticu la te  idea ab o u t the 
com bined effects of ta sk  and  for­
m at on read ing  re su lts .
A m E arlier S tudy:
G ordon e t a l. (1 9 8 8 )
A lthough a  n u m b er of recen t p u b ­
lications argue in  favor of specific 
a tten tio n  for the  influence of the 
ta sk  on  th e  read ing  p rocess [ 1H 4], 
G ordon et al. [5] a re  som e of the 
few re sea rch e rs  who u se  bo th  
ta sk  an d  form at a s  independen t 
variab les in a  read ing  experim ent.
G ordon e t al. [5] s ta rted  o u t w ith 
th e  hypo thesis th a t  the typical 
sh ap e  of hypertex t w ould facili­
ta te  com prehension  an d  m em ory 
of expository texts. In addition, 
they assu m ed  th a t  th e  benefits 
of hypertex t w ould be b e s t felt if 
th e  su b jec t m a tte r  of a  text was 
relatively difficult an d  unfam iliar, 
an d  if the  read er w as m aking 
a  serious a ttem p t to lea rn  the 
m ateria l. To te s t these  hypo the­
ses, G ordon e t al. m easu red  the 
m ain  an d  in terac tion  effects of two 
in d ep en d en t variables: form at and  
text.
G ordon et al. divided a  g roup of 
24 su b jec ts  in to  two subgroups. 
The first su b g ro u p  w as given a 
techn ical text (about a tten tional 
factors in  je t  a irc raft crashes) in a 
linear form at an d  a  second tech n i­
cal text (about speech  ana lysis and  
recognition) in  a  hypertex t form at. 
The second  sub g ro u p  also was 
given a  linear text an d  a hypertext, 
b u t in th is  g roup, the  text type was 
general in te re st (the topics were: 
falling in love an d  reverse steril­
ization). All tex ts were p resen ted  
on a  PC m onitor. The sub jects  
w orking w ith  the  technical texts 
were asked  to carefully s tu d y  the
m aterial an d  be p repared  to a n ­
sw er a n u m b er of (unspecified) 
questions abou t the  con ten t of 
the  text. The o th er sub jec ts  were 
encouraged to read  the text as 
they  would norm ally read  m aterial 
of in te rest to them . After having 
read  the texts assigned  to them , 
all sub jects  in th is  experim ent 
were given bo th  an  open task  
(a free recall test) an d  a  closed 
ta sk  (answ ering probe questions, 
48  on average) for each of the 
two stories. R eading tim es were 
recorded, f  u rtherm ore, answ ers 
were collected to q uestions abou t 
the  subjective perceptions of the 
linear an d  hypertext form ats.
From  the re su lts  they obtained, 
Gordon et al. concluded th a t their 
expectations were n o t confirm ed. 
The reading of none of the  texts 
w as im proved by the hypertext 
form at. The hypertex t form at even 
proved to have a  negative influence 
on the quality  of the answ ers given 
to the  probe questions ab o u t the 
texts. Moreover, in  the  general 
in terest texts, the  hypertex t form at 
resu lted  in poorer achievem ents in 
the  free recall te s ts  th an  the linear 
form at did. As far a s  the to tal read ­
ing time w as concerned, there were 
no significant differences for text 
form at nor significant in teraction  
effects. Finally, the  m ajority of 
the  sub jects  preferred the  linear 
text, an d  general in terest readers 
s ta ted  th a t  hypertext required  
m ore cognitive effort.
These outcom es con trad ict the 
general conclusion th a t C hen an d  
R ada [2] d raw  from a m eta-analysis 
of experim ental s tu d ies  on hyper­
text system s. On the  basis  of the 
experim ents they  analyzed, Chen 
an d  R ada claim  th a t hypertext 
system s prove to be appropriate  for 
open tasks, su ch  as brow sing and  
assim ilating. According to their 
conclusion, u se rs  com plete closed 
ta sk s  faster w ith nonhypertex t sy s­
tem s, w hereas they benefit m ore 
from hypertext system s for open 
task s . C hen and  R ada show  no 
reservations here. They explicitly 
s ta te  th a t  the hypothesis th a t 
u se rs  perform  m ore effectively with
hypertex t for open ta sk s  th an  for 
closed ta sk s  was supported  by all 
s tud ies taken  into consideration. 
This asse rtion  is ra th e r s u rp ris ­
ing considering th a t  one of the 
experim ents on w hich they  base  
their conclusion is the s tu d y  by 
G ordon et al. [5]. If only for th is  
reason, it seem s w orthw hile to 
exactly replicate the experim ent 
perform ed by Gordon et al.
Gordon et al.’s  se tu p  suffers from 
a serious flaw, however. In their 
study, there were no t two indepen­
d en t variables, a s  they suggest, 
b u t, in fact, th ree variables were 
m anipulated: text form at on the 
one h an d  an d  an  inextricable com ­
b ination  of two o ther variables (text 
type an d  reading task) on the  o ther 
h and . D ue to the  in troduction  
of th is  com bined variable, it is 
virtually im possible to track  back 
any potential effect differences to 
e ither the text p resen ted  to the 
sub jects  (technical or general in ­
terest) or the ta sk  they were asked  
to p repare them selves for (study 
carefully or read  as usual). In o ther 
w ords, in  th is  experim ental design 
it could n o t be decided w hich of the 
independen t variables (text type or 
reading task) w ould be responsible 
for w hich p art of a  possible effect 
on any  dependen t variable.
The research  question, however, 
as  in troduced  by Gordon et al. 
[5], seem s im portan t enough to 
u n d ertak e  an o th er effort. Not only 
from a theoretical po in t of view, b u t 
perh ap s even m ore from a practical 
standpo in t, it is w orthw hile to try 
and  gain m ore insight into the 
influence th a t  the ta sk s  readers 
s ta r t  o u t w ith have on their perfor­
m ance. More an d  more, docum ent 
design specialists can  opt for more 
th a n  one form at for p resen ting  
their inform ation. Evidently, the 
m ore knowledge available to doc­
u m en t designers abou t the effects 
of their choice for a  specific form at 
in a given situation , the m ore well- 
considered and  user-friendly their 
decisions can  be.
For th is  reason , we decided to 
replicate an d  enhance the s tudy
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of G ordon et al. [5], To avoid the 
problem s th a t  affected their ex­
perim ental design, we devised a 
n u m b er of ad ap ta tio n s . The m ost 
im p o rtan t m odifications are the 
following:
1) J u s t  as  G ordon et al. [5] did, 
we used  two independen t 
variables. However, in stead  of 
u sin g  form at an d  a  com bined 
variable text / ta s k , we kept 
th e  variable text constan t, 
an d  only m an ipu la ted  the 
variab les form at an d  reading 
task .
2) The independen t variable 
form at w as changed from a 
w ith in -sub jects  variable to 
a  betw een-sub jects variable. 
All 24 su b jec ts  in  the exper­
im ent of Gordon et al. [5] 
were involved in  two condi­
tions: they all h ad  to read  
two tex ts an d  to fulfill the 
corresponding  assignm ents. 
In o u r study , each of the 
46  sub jec ts  w as included in 
only one condition. With th is  
in tervention, we prevented 
the  occurrence of undesirab le  
learn ing  effects.
3) W hereas in the s tu d y  of Gor­
don et al. [5] sub jec ts  were 
inform ed in  only global term s 
ab o u t their read ing  tasks, 
o u r su b jec ts  were in stru c ted  
m ore precisely: one group 
w as p resen ted  w ith two very 
specific questions, and  these 
su b jec ts  were told th a t they 
h a d  to  answ er bo th  questions 
usin g  th e  inform ation in  the 
iexi. The su b jec ts  in  the 
o th er g roup  were told to be 
p rep ared  to give a sum m ary  
to an o th e r person  who would 
be in terested  in getting the 
“big p ic tu re” from the infor­
m ation in the  text. In th is 
way, we tried to improve on 
the ecological validity of the 
experim ent, a t least where 
the  closed assignm ent was 
concerned. Asking u se rs  of 
an  online text to look up  the 
answ ers to a  sm all se t of 
specific questions seem s to 
be m ore n a tu ra l th an  telling 
them  to carefully s tudy  the 
m aterial and  to be prepared  
for a large n u m b er of (u n ­
specified) questions.
4) We m ade u se  of the facilities 
created  by the World Wide 
Web, w hich evidently did not 
exist w hen Gordon et al. 
perform ed th e ir experim ent 
15]. All o u r sub jects  worked 
individually on a  m ultim edia 
PC th a t was connected to 
the In ternet. At o u r Web site, 
the in structions, text, and  
assignm en ts for all condi­
tions were p resen ted  online. 
The sub jects  also carried  ou t 
their assignm en ts via the 
Web site’s interface. D uring 
the read ing  process, the  total 
reading time w as recorded.
D esign and Implementation
of the E xperiment
As show n in Table I, our s tudy  
w as b ased  on a  2 x 2 factorial 
design w ith two betw een-subjects 
variables. One text of abou t 2000 
w ords w as p resen ted  bo th  in linear 
form an d  as a hypertex t to a  total of 
four groups of subfects. There were 
two linear text conditions (1 and
2) and  two hypertext conditions (3 
an d  4). The sub jec ts  in conditions 
1 an d  3 s ta rted  reading with a 
sum m ary  ta sk  in m ind, while the 
sub jects in conditions 2 and  4
were asked  to answ er two specific 
questions.
In all conditions, the  tex ts were 
offered online to en su re  th a t no 
effect differences occurred  as a 
re su lt of differences betw een paper 
an d  electronic environm ent [6],
All m aterial w as p resen ted  to the 
sub jects in D utch.
After the  text h ad  been  read, all 
sub jec ts  were faced w ith an  a s ­
signm ent th a t exceeded the ta sk  
th a t they expected to have to carry  
out. All sub jects  were invited to 
m ake a  sum m ary  of the text an d  
to answ er two specific questions. 
The to tal read ing  tim e for each 
sub ject w as recorded. After having 
read  the text and  having com pleted 
the assignm ent, all sub jects  were 
asked  to a sse ss  the text an d  the 
accom panying assignm en t in  a 
sh o rt questionnaire .
Subjects Originally, 60 sub jects  
were invited to partic ipate . How­
ever, due to som e technical p ro b ­
lem s in  tran sp o rtin g  the d a ta  elec­
tronically, the achievem ents of 
14 p artic ip an ts  tu rn ed  ou t to be 
u se less for fu rth e r analysis, so th a t 
eventually the d a ta  from 46 s u b ­
jec ts  could be processed. All s u b ­
jec ts  were g rad u a tes  from D utch  
universities or first-year s tu d en ts  
of the Arts Faculty  of U trecht 
University. The g rad u a tes  and  
first-year s tu d e n ts  were divided 
equally am ong the four conditions.
T ex t C o n te n t The sub ject of the  
tex t w as a  topic th a t w as expected 
to be equally unfam iliar to all s u b ­
jects: the Eigen Bijdrage Regeling 
van het Z iekenfonds  (“Personal 
C ontribution  R egulations of the 
D utch  N ational H ealth  Schem e”).
TABLE I 
E x p e r im e n ta l  D e s ig n
Expected task: 
Make a  sum m ary
Expected task:
Answer specific questions
Linear text C ondition 1 Condition 2
(9 subjects) (11 subjects)
Hypertext Condition 3 Condition 4
(13 subjects) (13 subjects)
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The tex t w as com posed of m ore 
or less independen t inform ation 
u n its  w hich did no t need  to be 
read  in  a  fixed order.
Independent Variable: Text For­
m at In the  linear conditions (1 
a n d  2), the  text p resen ted  to the 
su b jec ts  w as m ade as analogous 
to  the  original text a s  possible. 
To enable the  read ers  to move 
th ro u g h  the text, on each  screen  
FORWARD an d  BACK b u tto n s  
were added, a s  well as  a series of 
n u m b ers  (1-15) the  readers could 
click on  to go to a  specific page. 
F u rtherm ore , each  page h ad  a link 
to the  Table of C ontents.
In th e  hypertex t conditions (3 
an d  4), the  inform ation was p re ­
sen ted  in layers. Moreover, w here 
it w as logically possible, c ro ss­
links were added: hyperlinks th a t 
allow the  read er to ju m p  from one 
conceptually  re la ted  text u n it to 
an o th e r w ithout the  necessity  of a 
h ierarch ica l re la tionship . F u rth e r­
m ore, the  Table of C onten ts w as 
co n stan tly  visible in a sep ara te  
fram e, and  it w as possib le to  visit 
a n  index an d  to perform  full-text 
sea rch es. Both the linear an d  the 
hypertex t versions were p resen ted  
on the  WWW.
In depend en t Variable: Task As
ind icated  above, a  d istinction  h as  
to be m ade here  betw een the task  
the  su b jec ts  th ou ght they were 
going to carry  o u t an d  the  ta sk  
th a t w as actually  g iven  after they 
h a d  read  the  text. Prior to the  
experim ent, the  g roups w ith the 
su m m ary  ta sk  (1 an d  3) were 
asked  to read  the tex t in su ch  a 
way th a t they  could tell som eone 
else w ha t the  G eneral Personal 
C ontribu tion  R egulations m ainly 
a re  about. The o ther g roups (2 
an d  4) were asked  to sea rch  for 
answ ers to two specific questions:
(A) S uppose you u sed  a hospital 
bed for six days. How m uch  
w ould you have to pay?
(B) W hat is the procedure for 
paying the G eneral Personal 
C ontribu tion  for the  Na­
tional H ealth  Schem e?
The answ er to question  (A) could 
be found on a ra th e r high text level. 
To detect the  answ er to question
(B), the  readers h ad  to go one step  
deeper and, consequently , h ad  to 
read  the text in som ew hat more 
detail.
In the  te s t after the reading task , 
for all sub jects  the sum m ary  a s ­
signm ent was com bined w ith a n ­
sw ering the  specific questions (A) 
and  (B). The m om ent the  ass ig n ­
m en t was provided w as d eter­
m ined by the subject. W hen he ’ 
or sh e  clicked on the READY b u t­
ton, w hich w as available on each 
screen, the  display of the text 
stopped, an d  the assignm ent was 
p resen ted  on a  new  screen.
D ependent Variables Product v ar­
iables m easu red  were:
• the  to tal n u m b er of text ele­
m ents m entioned correctly in 
the  sum m aries a s  an  ind ica­
tion of the  com pleteness of 
w ha t readers rem em ber from 
the text: and
• the  scores on questions (A) 
and  (B) as an  indication of the 
quality  of the  answ ers readers 
supply  w hen asked  to solve 
specific problem s w ith the 
text.
The process variable scored was
total reading time as an  in ­
dication of the efforts readers 
spend  w hen going through  the 
inform ation.
Evaluation  asse ssm en ts  u sed  were 
su b jec t’s opinions on:
• clarity, difficulty, level of in ­
terest, an d  new s value of the 
text,
• tu n in g  of the text to the task  
th a t w as p resen ted  before 
reading,
• traceability  of the inform ation 
needed, and
• confidence in the correctness 
of the resu lts .
H ypotheses Earlier, we m en ­
tioned a  strik ing  co n tra s t betw een 
the general claim  by C hen an d  
R ada [2] th a t  hypertext system s 
are especially appropriate  for open 
task s , and  the  conclusion from 
the  experim ent by Gordon et al.
[5] th a t  the hypertext form at only 
leads to poorer achievem ents in 
free recall te s ts  th an  the  linear 
form at does.
B ecause of th is d iscrepancy  in  the 
iiceraLure, we decided io form ulate 
only two-sided hypotheses (i.e., 
hypotheses w ithout a  specified 
direction) as to possible differences 
in  the  re su lts  of o u r sub jects.
All in  all, we tested  nine su ch  
hypotheses: six hypotheses p e r­
ta ined  to the  dependen t p ro d u c t 
variables “sum m ary  com pleteness" 
an d  “quality  of answ ers to specific 
q u estio n s .” The o ther th ree  hy ­
po theses concerned the dependen t 
process variable “time." Below we 
p re sen t the three hypotheses con­
cerning sum m ary  com pleteness; 
the  o ther six hypotheses were 
s ta ted  along the  sam e lines. HI 
and  H2 below perta in  to possible 
m ain  effects of form at an d  ta sk  on 
sum m ary  com pleteness; H3 p e r­
ta in s  to possible in teraction  effects 
of the  independen t variables.
H I: There is a  difference in 
com pleteness of th e  su m ­
m aries w ritten  by sub jec ts  
who are p resen ted  with 
the text in  linear form at 
w hen com pared w ith com ­
pleteness of the sum m aries 
w ritten  by sub jec ts  who are 
p resen ted  w ith the sam e 
text in  hypertext form at.
H2: There is a difference in  com ­
pleteness of the sum m aries 
w ritten by sub jects  who 
are p repared  for an  open- 
ended  ta sk  w hen com pared 
with com pleteness of the 
sum m aries w ritten  by s u b ­
jec ts  who are prepared  for 
a  closed task .
H3: The re su lts  obtained are 
affected by the  com bina­
tion of form at an d  task . 
There is a difference in com ­
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p le teness of the sum m aries 
w ritten  betw een the four 
conditions text in linear 
form at /  sub jec ts  p repared  
for open-ended  task ; text in 
linear fo rm a t/su b jec ts  p re ­
pared  for closed task ; text 
in  hypertex t fo rm a t/su b jec ts  
p rep ared  for open-ended 
task ; tex t in hypertex t for­
m a t/su b je c ts  p repared  for 
closed task .
R esults
Sum m ary Scores In Table II, the 
re su lts  a re  p resen ted  of an  analy ­
sis of variance conducted  for the 
to tal n u m b er of tex t elem ents m en­
tioned  correctly  in  the sum m aries.
It tu rn s  o u t th a t  the  sub jects  
who read  the  linear tex t form at, 
on average, m entioned m ore text 
e lem ents (m =  8.49) th a n  did the 
su b jec ts  who w orked w ith the 
hypertex t form at (m  =  6.67). This 
difference did no t reach  sta tis tica l 
significance (p  =  0.073), however, 
an d  n e ith e r did the  difference 
betw een the  average scores in 
the  “op en ” conditions (m =  8.06) 
an d  the “closed” conditions (m  =  
6.91) (p =  0.133).
The scores for text e lem ents m en ­
tioned in  th e  su m m aries  did d is­
play a significant in teraction  effect 
of form at and  ta sk  (p =  0.004). Post­
hoc analyses show ed th a t s u b ­
jec ts  in the lin ear/o p en  condition 
scored significantly be tte r th an  
sub jects  in  the o ther conditions. 
The in teraction  effect was due to 
the differences in the lin ear/o p en  
condition (m  =  11.44) w hen com ­
pared  to the  linear/c lo sed  condi­
tion (m =  6.08) (p =  0.025) and  
to the  h y p ertex t/o p en  condition 
(m =  5.73) (p =  0.021).
All in all, the  sum m ary  scores we 
found certain ly  do n o t corroborate 
Chen an d  R ada’s [2] assertion  
ab o u t the sup rem acy  of hypertext 
for open-ended task s . In th is  ex­
perim ent, the  linear form at proves 
to be superior, especially w hen 
readers are p repared  for su ch  a 
task .
Answers to  Specific Q uestions
The to tal scores for the specific 
questions display no significant 
m ain effects n o r any  in teraction  
effects. The sam e applies to the 
scores for question  (B): W hat is 
the procedure fo r  paying the G en­
eral Personal Contribution fo r  the  
National Health Schem e?  However, 
for question  (A): Suppose you used  
a  hospital bed fo r  s ix  days. How  
m uch would you have to pay?, 
the  scores did show  a statistically
significant in teraction  effect (p =
0.034).
As show n in Table III, the largest 
differences were found w hen com ­
paring  the h y p ertex t/o p en  condi­
tion with the  lin ea r/o p en  an d  the 
hypertex t/c lo sed  conditions. The 
relatively low scores for the  h yper­
tex t/o p en  condition did n o t resu lt, 
however, in  statistica lly  significant 
differences w ith e ither of the o ther 
conditions. A lthough the  post-hoc 
analysis did n o t show  significant 
differences, it is rem arkable th a t  
the sub jec ts  in  the  lin ea r/o p en  and  
in the hypertex t/c lo sed  conditions 
perform ed a t an  optim um : a  100% 
score.
Reading T im e As can  be seen  in 
Table IV, we found th a t sub jects  
working w ith the text in  hypertex t 
form at sp en t significantly less 
read ing  time (m =  18.99 m inutes) 
th a n  did sub jec ts  who were faced 
w ith the linear text (m  =  25.14 
m inutes). There w as no  m ain  effect 
for reading ta sk  n o r w as there a 
significant in teraction  effect.
O pinions At the  end  of th e  online 
questionnaire  the su b jec ts  h ad  
to fill out, there  were seven q u es­
tions th a t ascerta ined  the  personal 
opinions of the  responden t. The 
questions are cited in  the  first
TABLE II
T e x t  E l e m e n t s  M e n t io n e d  in t h e  S u m m a r ies
Expected task
open closed total
linear 11.4 o .08x 8.49
hypertext 5.73> 7.61 6.67
total 8.06 6.91 7.46
x and  y: difference statistically  significant (alpha =  0.05).
TABLE III
C o r r e c t  A n s w e r s  t o  Q u e s t io n  (A): S u p p o s e  You U s e d  a  H o s p i t a l  B e d  f o r  S ix  D ay s. 
How M u c h  W o u ld  You H a v e  t o  P a y ?
Expected task
open closed total
linear 1.00 0.92 0.95
hypertext 0.73 1.00 0.88
total 0.85 0.96 0.91
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colum n of Table V. The second 
colum n ind icates w hich of the 
alternatives w as selected  m ost 
frequently. S ta tistica lly  significant 
differences betw een the  conditions 
were no t found for any  of these 
evaluation  questions.
The p ic tu re  is ra th e r  clear. Overall, 
th e  sub jec ts  were positive abou t 
the  clarity  of th e  text, ab o u t the 
ease  w ith  w hich they  could read 
and  find th e  re levant inform ation, 
an d  ab o u t the  tu n in g  of the  text 
to the  assignm ent. After reading 
the text, the su b jec ts  did n o t feel 
e ither especially confident nor in ­
secu re  ab o u t th e ir ability to do the 
assignm en t. The only clearly neg­
ative evaluation  score perta ined  
to the  tex t’s level of in terest: m ost 
sub jects , in  all conditions, found 
it very boring.
D iscussion
Two k inds of conclusions can  be 
d raw n from th is  study: conclu­
sions ab o u t the effects of m edium  
an d  ta sk  on reading resu lts , and  
conclusions ab o u t the  usefu lness 
of the In tern e t for perform ing doc­
u m en t design experim ents.
In th is  study , we found no m ain  
effects of the  independen t vari­
ables on the p ro d u c t variables 
th a t were m easu red  (sum m aries 
an d  answ ers to specific questions). 
As for the  read ing  process, we did 
find a  significant difference in  the 
time sp en t by the  subjects. The 
sam e text w as read  significantly 
faster w hen p resen ted  in  hypertext 
form at th a n  in  linear text form at. 
As for th e  evaluation of the  ch a r­
ac teristics of th e  texts, we found 
no significant differences betw een 
the  four conditions.
W hat we did find, however, were 
two in teresting  in teraction  effects. 
The first p erta in ed  to th e  n u m ­
ber of text elem ents m entioned 
in  the  sum m aries: sub jec ts  in 
the  lin ea r/o p en  condition scored 
significantly b e tte r here th an  did 
sub jects  in  o ther conditions. The 
o ther in teraction  effect w as found 
for one of the  specific questions 
(“How m uch  w ould you have to 
pay in  a given s itu a tio n ?”). Here 
the sub jects  in  the lin ea r/o p en  
an d  in  the  hy p ertex t/c lo sed  con­
ditions perform ed a t an  optim um , 
while th e  sub jects  in th e  hyper­
tex t/o p en  condition reached  the 
lowest scores.
These re su lts  suggest th a t  the d is­
play of inform ation in a hypertex t 
form at leads to faste r read ing  th an  
a  p resen ta tio n  in  linear form at, 
w ithout necessarily  leading to in ­
ferior read ing  re su lts  or less p o s­
itive opinions ab o u t the text. An
TABLE IV 
T o t a l  R e a d in g  T im e (m in )
Expected task
open closed total
linear 27.87 22.92 25.14*
hypertext 20.67 17.31 18.99x
total 23.61 19.88 21.66
* : d i f f e r e n c e  s t a t i s t i c a l l y  s ig n i f i c a n t  ( a l p h a  =  0 .0 5 ) .
TABLE V 
O p in io n s  o f  t h e  S u b j e c t s
E valuation  question Most frequent 
alternative
How clear w as the docum ent?
(5-po in t scale: l=very unclear: 5=very clear)
4: clear
How difficult w as th e  text?
(5-point scale: l=very difficult; 5=very easy)
4: easy
How in teresting  w as th e  text?
(5-point scale; 1 =very boring; 5=very interesting)
1: very boring
How do you evaluate th e  news value of the text? 
(5-point scale; l=very low; 5=very high)
4: high
How well w as th e  text tu n ed  to your assignm ent? 
(5-point scale; l=very bad; 5=very good)
4: good
How easy w as it to trace  the inform ation needed? 
(5-point scale; l=very difficult; 5=very easy)
4: easy
How confident were you after reading the text th a t you could do 
the assignm ent successfully?
(3-point scale; l=confident; 2=neutral; 3=unconfident)
2: n eu tra l
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exception, however, arises w hen 
read ers  wish to g rasp  the  m ain 
lines of the text, possib ly  to m ake 
a sum m ary . T hen the  m ost p ro ­
ductive so lu tion  still seem s to be 
offering the  inform ation in linear 
form at. This finding is con trary  
to w hat C hen an d  R ada claim  [2], 
b u t it is in  line w ith w hat Gordon 
et al. [5] found p resum ing  th a t 
in th e ir s tu d y  it w as n o t only the 
general in te re st text, b u t also the 
open-ended  read ing  ta sk  th a t  led 
to poor perform ance in a hypertext 
environm ent.
D ocum ent design specia lists can  
b ea r th is  outcom e in m ind, w hen 
in creating  an  online docum ent, 
they  have to choose betw een a 
typical hypertex t or a  typical linear 
form at. Only w hen m ost readers 
are  expected to u se  the  docum ent 
to get the big p ic tu re  is the linear 
form at apparen tly  to be preferred. 
W hen the  prim ary ta sk s  th a t the 
read ers  are expected to se t for 
them selves a re  to find specific 
inform ation, the hypertex t form at 
tu rn s  o u t to be superior.
R eferences
As to u sing  the In tern e t for per­
form ing docum ent design experi­
m ents, we feel th a t th is can  indeed 
be effective an d  efficient. So far, 
the  lite ra tu re  on using  the In ternet 
for experim ents in  o ther fields is 
limited. The re su lts  th a t  are re ­
ported, however, for in stance from 
a com parison of the sam e psycho­
logical experim ents perform ed in 
the laboratory and  via the WWW, 
do not give rise to serious doub ts 
on the validity of the findings [7]. It 
seem s clear th a t u sing  the In ternet 
can  have som e advantages. One is 
th a t sub jec ts  are free to choose 
w here they w ant to partic ipate , 
an d  w hen they  w ish to do so. That, 
of course, m ay m ake it som ew hat 
easier to find sub jects  who are 
willing to cooperate. It should  be 
noted, however, th a t  th is  freedom 
of the sub jects  to partic ipate  w here 
an d  w hen they w ish also reduces 
to som e exten t the control th a t 
researchers have on the  conditions 
of their experim ents.
A nother advantage h a s  to do with 
collecting an d  processing the data.
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Free software, now available on the 
Web, m ay be of considerable help 
in hand ling  incom ing d a ta , e sp e­
cially for surveys. Here we refer to 
Com m on Gateway Interface p ro ­
gram s (CGI) (http: /  /or.psychology, 
dal. ca /  ~wcs /  h idden  / hom e. h tm l).
Finally, research  m ateria l w hich 
is d istribu ted  th ro u g h  the  In te rn e t 
does n o t have to be removed w hen 
the experim ent is finished. As 
long a s  the m aterial s tay s  on  the 
server, it is accessible. T hat m ay 
be appreciated , for in stance , by 
reviewers of artic les th a t  refer to 
the  experim ent, by read ers of the 
reports  th a t  are pub lished  ev en tu ­
ally, an d  by o ther re search ers  who 
w ish to replicate the experim ent. 
In o u r case, all m ateria l from the 
experim ent d iscussed  in th is  a r ti­
cle can  be found a t a  D utch  Web 
site (h ttp ://w w w .k u n .n l/b c le tt/  
j an sensp ru ij t /  welcom e. h tm l).
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